Introduction: Cutaneous amyloidosis can be a manifestation of a systemic disorder or can result from localized process confined to the skin. Involvement of apparently normal skin is known as primary localized cutaneous amyloidosis. Histopathologically, amyloid appears as amorphous, eosinophilic material with hematoxylin and eosin stain. Congo red staining with apple-green birefringence under polarized microscopy confirms the diagnosis. Materials and Methods: Thirty-nine patients with a differential diagnosis of cutaneous amyloidosis reporting to the dermatology outpatient department of our hospital from November 2015 to May 2018 were studied. Twenty-six cases showed features of amyloidosis on histopathology. These were categorized into morphologic types of amyloidosis and correlated with the available clinical history. Congo red staining and observation under polarized microscope were done. Results: We encountered lichen and macular types of cutaneous amyloidosis with slight female predominance. Majority of the lesions were pruritic with involvement of the pretibial region. A history of friction was given by a few. All cases diagnosed clinically were concordant histopathologically. However, a single case of lichen amyloidosis was diagnosed solely based on histology. Microscopically, hyperkeratosis, amyloid deposits in the papillary dermis, and perivascular inflammation were the most consistent findings. All the cases showed apple-green birefringence with Congo red stain under polarized microscope. Conclusion: Cutaneous amyloidosis can have a wide range of differential diagnosis due to its varied clinical presentation. Histopathology, with the use of special stains, helps in identifying amyloid with a high degree of accuracy.
IntroductIon
Amyloidosis is a condition associated with a number of inherited and inflammatory disorders in which extracellular deposition of fibrillar proteins is responsible for tissue damage and functional compromise. [1] Primary localized cutaneous amyloidosis (PLCA) is the deposition of amyloid in an apparently normal skin without deposits in the internal organs. [2, 3] Amyloid in PLCA is believed to be caused by apoptosis of keratinocytes with a filamentous degeneration. [4] Based on the pattern of amyloid deposition and epidermal changes, primary cutaneous amyloidosis is classified as lichen amyloidosis, macular amyloidosis, nodular amyloidosis, and biphasic amyloidosis. [5] Lichen amyloidosis and macular amyloidosis are different manifestations of the same disease process. Lichen amyloidosis is characterized by brown-red papules that often show scaling. The papules may coalesce to form plaques with verrucous surface, clinically resembling hypertrophic lichen planus or lichen simplex chronicus. The lesions are most commonly located on the pretibial area. The lesions of macular amyloidosis present as pruritic macules in a rippled or reticulate pattern, most commonly involving the upper back. The eruptions mimic postinflammatory hyperpigmentation, frictional melanosis, resolving lichen planus, and neurodermatitis clinically. [6] Nodular amyloidosis is characterized by nodular deposits of light chains of immunoglobulins, with no apparent systemic involvement. The legs and face are commonly involved. [2] Cutaneous amyloidosis has a varied clinical presentation ranging from asymptomatic-pigmented macules to waxy translucent nodules, plaques, purpura, and sometimes, bullous lesions. [7] Therefore, histopathologic examination is essential to arrive at a definitive diagnosis for appropriate treatment.
mAteriAls And methods
We undertook a 1-year retrospective and 2-year prospective study of patients with a differential diagnosis of cutaneous amyloidosis reporting to the outpatient department of dermatology in our hospital from November 2015 to May 2018. Patients having any systemic disease and autolyzed and inadequate biopsy specimens were excluded from the study. The study was approved by the ethical committee of our institute. The representative skin punch biopsies received in formalin were processed. Serial sections were taken, stained with hematoxylin and eosin (H and E) stain. The slides were evaluated and categorized into different morphologic types of cutaneous amyloidosis. Repeat histologic sections were taken from the paraffin blocks, stained with Congo red, and examined under polarized microscope for apple-green birefringence.
results
Thirty-nine skin biopsies with a differential diagnosis of amyloidosis were received in the department of pathology of our hospital from November 2015 to May 2018. Of these, 26 cases showed features of cutaneous amyloidosis on H and E staining. Subsequent confirmation with Congo red stain followed by examination under polarizing microscope was done. We encountered only two types of cutaneous amyloidosis, i.e., lichen amyloidosis and macular amyloidosis. Lichen amyloidosis was seen in 15 cases and macular amyloidosis in 11. Among the 26 cases, 12 were males and 14 were females with a slight female predominance. The age at presentation ranged from 20 to 70 years, with a mean of 42.68 years. Ten patients had the lesions for >5 years, 7 for 1-5 years, and 9 of them for 3 months-1 year, thereby signifying the chronicity of PLCA.
Clinically, patients with lichen amyloidosis presented with pruritic papules [ Figure 1 ] of long duration (>1 year), involving predominantly the pretibial region. About 26.7% gave a history of friction. Those with macular amyloidosis had pruritic macules, patches, and maculopapular lesions [ Figure 2 ] of variable duration. Only one patient with macular amyloidosis gave a history of friction. Pretibial involvement was seen in 16 cases (11 cases of lichen amyloidosis and 5 cases of macular amyloidosis). Extensor aspect of the upper limbs was the next most frequently affected site and was seen in five cases each of lichen amyloidosis and macular amyloidosis. The back was involved in four cases (one case of lichen amyloidosis and three cases of macular amyloidosis). Features suggestive of systemic involvement were not seen in any of the cases.
Histopathological examination of all the cases of lichen amyloidosis showed deposits of eosinophilic amorphous acellular material. Cong red staining showed these deposits as reddish-orange substance which exhibited apple-green birefringence under polarized microscopy.
The following changes were observed in lichen amyloidosis:
• Epidermis -Hyperkeratosis in all cases, parakeratosis in 2 cases (13.3%), acanthosis in 8 (53.3%), basal cell vacuolar degeneration in 7 (46.67%), and melanin in the stratum corneum in 6 (40%) • Dermis -Amyloid in the papillary dermis and perivascular inflammatory infiltrate in all cases and melanin incontinence in 6 cases (40%).
Of the 11 cases of macular amyloidosis, variable amount of dermal amyloid was identified in all cases with H and E stain followed by Congo red stain and polarized microscopy. All cases showed hyperkeratosis. Other epidermal changes were parakeratosis in 1 (9%), acanthosis in 3 (27.28%), and basal cell vacuolization in 7 (63.64%). Dermis showed melanin incontinence in 9 (81.9%) and perivascular inflammatory infiltrate in 10 (90.9%) cases. The above findings are summarized in Table 1 . 
discussion
The etiopathogenesis of primary cutaneous amyloidosis is still elusive. Female gender, racial factors, exposure to sunlight, friction, and atopy have been considered as the predisposing factors. [8] Kumakiri and Hashimoto [4] proposed that epidermal keratinocytes undergo filamentous degeneration in six stages, resulting in the formation of amyloid. These included fibrillar changes in the cytoplasm of epidermal keratinocytes in Stage 1 and degeneration of cell organelles and bundle formation by tonofilaments in Stage 2. Stage 3 and 4 comprised filamentous cells and masses, respectively, culminating in the formation of amyloid in Stages 5 and 6. Histochemically, early stages of amyloidogenesis did not stain with periodic acid -schiff (PAS), thioflavin T, and Congo red. A dermal component was thought to be necessary for full development of amyloid islands with an interaction between macrophages and filamentous masses playing a role. Macsween and Saihan [9] and Hashimoto et al. [10] found patients of Asian origin to have a higher rate of the lichen and the macular subtypes than patients of Caucasian origin. Frequent use of nylon cloth for exfoliating skin was suggested to be the likely reason.
Several cases of rare variants of primary cutaneous amyloidosis, such as papular amyloidosis of the auricular concha (first reported in1988), [11] have been reported. Amyloidosis cutis dyschromica is another rare variant, described by Morishima, characterized by reticular hyperpigmentation with hypopigmented macules almost all over the body, little or no itching, onset before puberty, and focal subepidermal amyloid deposition. Only 49 cases have been described till date. [12] Bullous amyloidosis may have systemic involvement and a genetic component. [11] In the present study, lichen amyloidosis was more common (57.7%) than macular amyloidosis (42.3%). A similar distribution was found by al-Ratrout and Satti [13] and Jayabhanu et al. [8] Some studies have shown a predominance of macular amyloidosis. [14, 15] The mean age at presentation was 42.68 years similar to the study by Salim et al. [16] Overall, slight female preponderance was noted in our study. The duration of the symptoms ranged from 3 months to >5 years. This finding concurred with previous studies indicating the chronicity of this disorder. [17] About 20 out of 26 patients had pruritus as the time of presentation. Weyers et al. [18] are of the opinion that chronic scratching seems to be the cause and not the result of deposits of amyloid. Hence, treatment should be directed toward the amelioration of pruritus. Histopathologically, hyperkeratosis and amyloid deposition in the papillary dermis with perivascular inflammation were consistently seen in all cases, similar to the findings of Salim et al. [16] and Vijaya et al. [19] An uncommon finding in our study was the presence of melanin granules in the stratum corneum in six cases. Brownstein and Helwig [20] have also reported a few such cases. One patient presented with xerotic patches over the anterior aspect of the thigh. Clinical differentials were leprosy, xerotic eczema, and mycosis fungoides. Histopathology showed features of lichen amyloidosis and was confirmed by Congo red staining.
The sensitivity of Congo red staining in the detection of amyloid in our study was 100%. Various techniques are available to demonstrate amyloid. Direct assessment of the fibril type by immunohistochemistry, proteomics, and occasionally, fibril sequencing are available today to identify the type of amyloid. However, the gold standard is Congo red staining. Electron microscopy may aid in diagnosis. [21] conclusion Cutaneous amyloidosis has varied clinical presentation. Histopathology, along with the use of special stains, helps in identifying amyloid deposits with a high degree of accuracy, thereby confirming the clinical diagnosis.
Congo red staining followed by observation under polarized microscope is the gold standard for confirming the diagnosis. However, our study showed no difference in identifying amyloid by routine H and E stain and by Congo red stain. This emphasizes the need for meticulous examination of the biopsy in identifying cutaneous amyloid deposits. Histomorphology, in correlation with the clinical features and history, enables an accurate etiopathologic diagnosis, thereby enhancing patient care.
